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Gypsy moth caterpillars consume locust-tree leaves
(Rob/ilia pJ"el/dt)(/Cf/c!a) under special conditions (food
shortage) mostly during outbreaks at high population density
(J an k 0 vic 1958). Negative effects of the locust-tree leaf
diet on gypsy moth performance and preference were de-
scribed previously (P e ric etal. 1994) and could be explained
in part by the presence of allelochemicals (alkaloids and flavo-
noids) (B arb 0 s a and K r i s chi k 1987). These effects
are more pronounced in individuals from the oak forest than in
a group originating from the population that had been adapted
to locust-tree leaves for over 40 generations which points to an
evolution of certain adaptations. The aim of the present study
was to investigate the population difference (oak forest and
locust-tree forest) in response to a specific allelochemical
quercetin in terms of !''Ypsy moth survival. The ubiquitous fla-
vonoid quercetin is an example of prooxidant plant allelo-
chemicals. Upon insect ingestion, quercetin is metaboli-
cally activated by one-electron oxidation to a free radical
(a-semiquinone) which in turn reacts with Oz to generate su-
peroxide anion radical Oz'- and consequently, hydrogen per-
oxide HzOz and hydroxyl radical 'OH which result in numerous
cell destructive reactions (H 0 d n i c k 1986).
The egg masses of Lyman/ria dispar used in this experi-
ment, were collected at two localities: Kotor (oak forest, OF)
and Bagremara (locust-tree forest, LF) and kept at 4°C from
December to April, when they were set for hatching at a con-
stant temperature of 23°e. The caterpillars from both popula-
tions were reared in plastic containers (200 em 3) at room tem-
perature on the standard artificial diet for the gypsy moth (high
wheat germ diet, OD e I I et al. 1985) supplemented with
0.01%, 1%, 1.5% and 2% (w/w) quercetin (3,3,4,5,7-
pentaxydroxylflavone, Sigma Chemical Co., St Louis, Mis-
souri). Caterpillars in control groups were fed diet without
quercetin. Each group consisted of 10 individuals.
1
00
80
70
~ro
~fj)
.~~ 40
~ ~
20
10
03k forest
0.01 01 1 1.5
Quercetin concentrations (%)
80 Locust treeforest01
70 ~II
00 ~IIIrnIDrv
~ so Effi V~ mIA
.~ 40
_L
~ ~
~ 20
10
001 0.1 1 1.5 2
Quercetin concentrations (%)
Fig. 1. The nJortallly or the gyp''Ymoths exposed to various quercetin concentrations depending on poputation origin (oak and lecust- tree rorest).
The percentage of mortality was calculated in relation to
the initial number of larvae within the groups. Our studies have
shown that mortality of larvae and pupae at different concen-
trations of quercetin depends on the population origin (OF or
LF). All caterpillars from both populations survived on diet
supplemented with 0.01% quercetin. Caterpillars from the LF
began to die at a higher concentration of quercetin (1%) and in
later larval instars in comparison with OF caterpillars (0.1%)
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(Fig.1.). We also demonstrated a high mortality of the 1st in-
star caterpillars from OF reared on 1% and 1.5% quercetin
while none of the LF caterpillars died in the 1st instar (Fig.1.).
Some f1avonoids possess antiherbivore properties and can in-
crease herbivore resistance (H e din and Wa age 1986).
Elimination of flavonoids and alkaloids (as well as other allelo-
chemicals) in insects is carried out by the microsomal detoxifi-
cation systemand glutathione-S-transferase (GST) (Y u 1982).
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Supcroxide dismutase (SOD) is one of the most important
components of the antioxidative defence against prooxidant
effects of quercetin (1' r its 0 S ct al. 11)88). Inhibition of SOD
in Papilio polyxcncs and Spodoptera cridania dramatically in-
creased quercetin-induced toxicity as measured by relative
growth (RGR) and consumption rates (RCR) in these species
(1' r its 0 S ct al. 1991).
Susceptibility of some Lepidopteran species to prooxi-
dative effects of quercetin depends on their adaptations (in-
cluding antioxidative status) to food containing flavonoids
(1' r its 0 s et al. 1988). P. polyxcncs fed as much as 20%
(w/w) of quercetin over 12h showed no signs of toxicity. Ouer
cetin up to 1.0% (w/w) dietary concenrarntion caused no mor-
tality and exprcsscdno effect on RCRs and RGRs of the
S. cridania while Trichoplusia ni was more susceptible to quer-
cetin with an LCso of 0.0045% (w/w) (A h mad and P a r -
din i 1990). Our studies revealed differences in susceptibi-
lity to quercetin between populations within a species - the
gypsy moth. Gypsy moth caterpillars from LF have been shown
previously to have a higher constitutive activity of the SOD
and GST in the midgut tissue in comparison with individuals
from the OF (1' e ric - Mat a rug a ct al. 1997). This ex-
plains a potential of the gypsy moth population from the LF to
survive at higher quercetin concentrations (0.1%, I% and
1.5%) in the artificial diet. Our previous results revealed that
the first larval instar caterpillars from OF have higher susce-
ptibility to locust-tree leaves than LF caterpillars (1' e ric
et al. 1988) which is in agreement with the present results
showing higher susceptibility of Jst instar OF caterpillars to a
specific flavonoid quercetin (Fig. 1.). It is interesting that mi-
crosomal oxidases and glutathione -Sstransfcruse in young
lepidopteran larvae were less inducible than in older larvae
(Y u 1982; Y u 1993). Trophic adaptations of the population
from LF probably include mechanisms of tolerance to flavo-
noids in locust-tree leaves. We propose that adaptations at the
level of detoxification and antioxidative defence enzymes re-
present the main mechanism of adaptation to unfavourable
host plants.
References: Ahmad, S. and Pardini, RS. (1990). Free Radical
Bioi. Med. 8,401- 413.-Barbosa, p. and Krischik, V. A (1987).
Am. Nat. 130, 53-69.- Jankovic, Lj. (1958). BioI. Inst. N.R.
SrlJije. 2, 1-15.- Hedin, r. A and Waage, S. K. (1986). In: Plant
Flavonoids in Biology and Medicine: Biochemical, Pharmacol-
ogical, and Structure-Activity Relationship, 87-100, (Eds. V.
Cody, E. Middleton Jr and J. Harborne). - Hodnick, W. F.,
Kung, F. S., Roettger, W. J., Bohmont, C. W. and Pardini, R. S.
(1986). Biochem. Pharmacol. 35, 23-45.- a Dell, T. M., Butt, C.
A and Bridgeforth, A W. (1985). Lymantria dispar. In: Hand-
book of Insect Rearing, 2:355-367, (Eds. P. Singht and R
Moore), Elsevier, New York. - Peric, V., Jankovic-Hladni,
M and Ivanovic, J. (1988). Zastita bilja. 39, 133-138.- Perle, V.,
Ivanovic, J. and Jankovic-Hladni, M. (1994). Bilten SANU za
prirodne nauke. 35, 81-90. - Peric-Mataruga, V., Blagojevic, D.,
Spasic, M., Ivanuvic, J. and Jankovic-Hladni, M. (1997).1. In-
sect Physiol. 43,101-106. - Pritsos, C. A, Ahmad, S., Bowen,
S. M., Elliott, A. J., Blomquist, G. J. and Pardini, R S. (1988).
Arch. Insect Biochcm. Physiol. 8, 101-112.- Pritsos, C. A, Pas-
tore, J. and Pardini, R. S. (1991). Arch. Insect Biochem. Physiol.
t 6, 273-282.- Yu, S. J. (1982). Pestic. Biochem. Physiol. 18,
101-106.- Yu, S. J. and Hsu, E. L. (1993). Arch. Insect Biochem.
Physiol. 24,21-32.
